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A B S T R A C T
Background
The prophylactic removal of asymptomatic impacted wisdom teeth is defined as the (surgical) removal of wisdom teeth in the absence
of local disease. Impacted wisdom teeth have been associated with pathological changes, such as inflammation of the gums around the
tooth, root resorption, gums- and alveolar bone disease, damage of the adjacent teeth, the development of cysts and tumours. Several
other reasons to justify prophylactic removal have also been given. Wisdom teeth do not always fulfil a functional role in the mouth.
When surgical removal is carried out in older patients the risk of more postoperative complications, pain and discomfort increases.
Nevertheless, in most developed countries the prophylactic removal of trouble-free wisdom teeth, either impacted or fully erupted, has
long been considered as ’appropriate care’. Prudent decision-making, with adherence to specified indicators for removal, may reduce
the number of surgical procedures by 60% or more. It has been suggested that watchful monitoring of asymptomatic wisdom teeth
may be an appropriate strategy.
Objectives
To evaluate the effect of prophylactic removal of asymptomatic impacted wisdom teeth in adolescents and adults compared with the
retention of these wisdom teeth.
Search methods
The following electronic databases were searched: The Cochrane Oral Health Group Trials Register (4 August 2004), the Cochrane
Central Register of Controlled Trials (CENTRAL), MEDLINE (1966 to 4 August 2004), PubMed (1966 to 4 August 2004), EMBASE
(1974 to 4 August 2004). There was no restriction on language. Key journals were handsearched. An attempt was made to identify
ongoing and unpublished trials.
Selection criteria
All randomised or controlled clinical trials (RCTs/CCTs) comparing the effect of prophylactic removal of asymptomatic impacted
wisdom teeth with no-treatment (retention).
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Data collection and analysis
Assessment of relevance, validity and data extraction were conducted in duplicate and independently by three reviewers. Where
uncertainty existed, authors were contacted for additional information about randomisation and withdrawals. A quality assessment of
the trials was carried out.
Main results
Only three trials were identified that satisfied the review selection criteria. Two were completed RCTs and both assessed the influence
of prophylactic removal on late incisor crowding in adolescents. One ongoing RCT was identified, but the researchers were unable
to provide any data. They intend to publish in the near future and information received will be included in updates. Although both
completed trials met the inclusion criteria of the review, regarding participants characteristics, interventions and outcomes assessed,
different outcomes measures were assessed which prevented pooling of data.
Authors’ conclusions
No evidence was found to support or refute routine prophylactic removal of asymptomatic impacted wisdom teeth in adults. There
is some reliable evidence that suggests that the prophylactic removal of asymptomatic impacted wisdom teeth in adolescents neither
reduces nor prevents late incisor crowding.
P L A I N L A N G U A G E S U M M A R Y
Interventions for treating asymptomatic impacted wisdom teeth in adolescents and adults
Wisdom teeth, or third molars, generally erupt into the mouth between the ages of 17 to 24 years. However, more than other teeth,
wisdom teeth often fail to erupt or erupt only partially. An impacted wisdom tooth is called asymptomatic if the patient does not
experience signs or symptoms of pain or discomfort associated with this tooth.
General agreement exists that removal is appropriate in case of symptoms of pain or pathological conditions. Controversial statements
exist with regard to the prophylactic removal of asymptomatic or disease-free impacted third molars. This review found no evidence
to support or refute routine prophylactic removal of asymptomatic impacted wisdom teeth in adults; no studies of adults met the
criteria for inclusion. However, it found some reliable evidence that suggests that the prophylactic removal of impacted third molars
in adolescents to reduce or prevent late incisor crowding cannot be justified. Such removal neither reduces or prevents late incisor
crowding.
B A C K G R O U N D
Wisdom teeth, or third molars, generally erupt into themouth be-
tween the ages of 17 and 24 years (Garcia 1989; Hugoson 1988).
More than other teeth, wisdom teeth often fail to erupt or erupt
only partially (Hugoson 1988). Impaction occurs where complete
eruption into a normal functional position is prevented and com-
pletion of the root growth is fully established. This can be due
to lack of space (in the mouth), obstruction by another tooth,
or development in an abnormal position (Venta 1999). A tooth
that is completely impacted is entirely covered by soft tissue or
covered partially by bone and soft tissue or completely covered
by bone. Partial eruption occurs when the tooth is visible in the
mouth but has not erupted into a normal functional position
(RCS Eng 1997). An impacted wisdom tooth is called trouble-free
if the patient does not experience signs or symptoms of pain or
discomfort associated with it (Song 1997). The recent literature
also refers to descriptions like “disease-free” and “asymptomatic”
(Shepherd 1993). Whenever impacted wisdom teeth cause symp-
toms of pain or pathological changes, such as swelling or ulcer-
ation of the gums, the tooth is no longer trouble-free. General
agreement exists that removal is then an appropriate treatment
decision (Guralnick 1980).
The prophylactic removal of asymptomatic impacted wisdom
teeth is defined as the (surgical) removal of wisdom teeth in the
absence of local disease. Impacted wisdom teeth have been as-
sociated with pathological changes, such as inflammation of the
gums around the tooth, root resorption, gums- and alveolar bone
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disease, damage of the adjacent teeth, and the development of
cysts or tumours. Several other reasons to justify prophylactic
removal have been given. Wisdom teeth do not always fulfil a
functional role in the mouth and when surgical removal is car-
ried out on older patients the risk of more postoperative com-
plications, pain and discomfort increases (Brokaw 1991; Mercier
1992; Stavisky 1989; Tate 1994). In most Western countries the
prophylactic removal of asymptomatic third molars, either im-
pacted or fully erupted, has long been considered as ’appropriate
care’ (Brokaw 1991;Tate 1994). However, prophylactic removal
of asymptomatic wisdom teeth may lead to considerable postop-
erative complications (Mercier 1992).
The prevalence of asymptomatic impacted third molars varies
widely and is influenced by age, gender and ethnicity (Bradley
1996). Impaction of wisdom teeth in the lower jaw is more com-
mon than in the upper jaw (Hugoson 1988). Most of the difficul-
ties following surgical removal, such as postoperative morbidity,
pain, discomfort and restricted activity, are related to lower wis-
dom teeth (SIGN 1999).
The low frequency of pathological changes related to impacted
wisdom teeth has been used to promote a more cautious approach
(Shepherd 1993; Stephens 1989). Health risks and cost-effective-
ness of the prophylactic removal of asymptomatic impacted wis-
dom teeth should play a more prominent role in the decision-
making process (Edwards 1999). Moreover, as the costs of sur-
gical removal are significant (Tulloch 1987), removal of asymp-
tomatic impacted wisdom teeth that may remain disease-free in-
definitely, produces an unnecessary burden on the healthcare re-
sources (NICE 2000).
There is a large variation among general dental practitioners in
their management of asymptomatic impacted lower wisdom teeth
(Knutsson 1992). Prudent decision-making, with adherence to
specified indicators for removal, may reduce the number of surgi-
cal procedures by 60% or more (Shepherd 1993). It has been sug-
gested that watchful monitoring of asymptomatic wisdom teeth
may be an appropriate strategy (Song 2000). The decision-mak-
ing process, regarding the prophylactic removal of asymptomatic
impacted wisdom teeth in the lower jaw, should be based on the
best available evidence and combined with clinical experience. In
addition, patients’ perspectives, values and attitudes should play a
prominent role (Bradley 1996).
O B J E C T I V E S
To evaluate the effectiveness of prophylactic removal of asymp-
tomatic impacted wisdom teeth in adolescents and adults com-
pared with the retention of these wisdom teeth.
The following null hypotheses were tested.
(1) To test the null hypothesis of no difference in clinical effec-
tiveness (in terms of clinical, biological, health related and qual-
ity of life outcomes) between surgical removal of asymptomatic
impacted wisdom teeth versus retention of these teeth against the
alternative hypothesis of a difference.
(2) To test the null hypothesis of no difference in cost-effective-
ness of surgical removal of asymptomatic impacted wisdom teeth
versus retention of these teeth against the alternative hypothesis of
a difference.
M E T H O D S
Criteria for considering studies for this review
Types of studies
All randomised controlled clinical trials (RCTs) and controlled
clinical trials (CCTs) comparing the effect of prophylactic removal
of asymptomatic impacted wisdom teeth to non-intervention (re-
tention).
Types of participants
Participants in the studies to be reviewed are individuals (adoles-
cents and adults) with asymptomatic impacted wisdom teeth, and
individuals in the same category who underwent prophylactic re-
moval of asymptomatic impacted wisdom teeth. In the original
written protocol the intention was to include only studies on adult
participants (over 17 years of age). However, no suitable trials were
identified. It was therefore decided to expand the remit to include
studies on adolescent participants. The justification for this was
twofold:
-most people having their wisdom teeth removed are young adults;
there is not much clinical difference between adolescents (14 to
17 years of age) and young adults (18 to 25 years of age);
- the existing clinical practice of prophylactic removal of impacted
third molars following orthodontic therapy to prevent late incisor
crowding.
Types of interventions
Trials comparing prophylactic removal with retention of asymp-
tomatic impacted wisdom teeth.
Types of outcome measures
Primary outcomes for hypothesis 1
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The Quality of Adjusted Life Years measure associated with reten-
tion will include.
Pathological changes
• Pericoronitis (inflammation of the gum around the crown
of a tooth)
• Caries (tooth decay)
• Cysts
• Tumours
• Root resorption
• Dimensional changes in the dental arch (crowding).
Postoperative complications following delayed surgical
removal
• Biological:
- (Temporary) (par)aesthesia (altered sensation) of the tongue and
the lip
- Infection of bone and/or surrounding tissues.
• Health related aspects:
- Pain and numbness
- Days off work
- Difficulty in eating and speaking.
The Quality of Adjusted Life Years measure associated with surgi-
cal removal will include.
Postoperative complications
• Biological:
- (Temporary) (par)aesthesia (altered sensation) of the tongue and
the lip
- Infection of bone and/or surrounding tissues.
• Health related aspects:
- Pain and numbness
- Days off work
- Difficulty in eating and speaking.
Pathological changes
• Development of periodontal pockets distally to the second
molars
• Dimensional changes in the dental arch.
Primary outcome for hypothesis 2
• Cost issues of treatment in local currencies.
Search methods for identification of studies
For the identification of studies included in, or considered for this
review, detailed search strategies were developed for each database
searched. These were based on the search strategy developed for
MEDLINE (OVID), but revised appropriately for each database
to take account of differences in controlled vocabulary and syntax
rules. TheMEDLINE search strategy combined the subject search
with phrases one and twoof theCochrane Sensitive Search Strategy
for randomised controlled trials (RCTs) (as published in Appendix
5b.2 in the Cochrane Reviewers’ Handbook). The subject search
used a combination of controlled vocabulary and free text terms
and is published in Appendix 1.
The following databases were searched:
• MEDLINE (OVID) (1960 to 4 August 2004);
• EMBASE (1974 to 4 August 2004);
• PubMed was searched for RCTs using the ’related articles’
feature;
• the Cochrane Central Register of Controlled Trials
(CENTRAL) (The Cochrane Library 2004, Issue 3);
• the Database of Abstracts of Reviews of Effectiveness
(DARE) (4 August 2004);
• the Cochrane Oral Health Group Trials Register (4 August
2004).
Handsearching
Handsearching of the following journals was conducted by three
authors (DirkMettes (TM),MarloesNienhuijs (MN),Wil vander
Sanden (WvdS)). A check was made to see which of the journals
had already been searched as part of the Oral Health Group’s
handsearching programme.
A page by page search of the following journals was conducted for
eligible studies:
• International Journal of Oral and Maxillofacial Surgery
(1972 to 2003);
• Oral Surgery, Oral Medicine and Oral Pathology (1984 to
2003);
• Journal of Oral and Maxillofacial Surgery (1962 to 2003);
• British Journal of Oral and Maxillofacial Surgery (1963 to
2003);
• Journal of Cranio-Maxillofacial Surgery (1973 to 2003).
Reference sections in books on oral surgery and oral pathology
were scanned to find relevant studies and proceedings of confer-
ences were looked through in an attempt to identify unpublished
studies.
Data collection and analysis
Study selection
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Two authors (TM,MN) in duplicate, independently and in a non-
blinded fashion, assessed the title, keywords, abstracts and/or the
materials and methods section of results identified by the search
strategy. Relevant articles identified by reference searching were
obtained.
All articles selected by the authors were obtained. The articles on
which the authors disagree were read in full and a decision to in-
clude or exclude was made upon discussion. Persisting disagree-
ment did not occur. The criteria for inclusion were: study design
(RCT, CCT), random allocation, comparison of prophylactic re-
moval versus retention, and data on at least one of the selected
clinical outcomes as a part of the primary outcomemeasure: Qual-
ity of Adjusted Life Years (health effects on adolescents and adults,
economical effects and cost-effectiveness).
Data extraction
The relevant data were extracted from the included study indepen-
dently by three authors (TM, MN, WvdS). The following types
of data were recorded: year of the publication, date and duration
of the study, age of the participants, sample size, numbers of ran-
domised to each group, and data on cost-effectiveness. Compara-
bility of participants, interventions and outcomes at baseline were
recorded.
The results were discussed between authors until agreement was
obtained. In case of uncertainty the authors would have been con-
tacted for clarification. Should this uncertainty still persist, the
data were not been used in the review.
Quality assessment
The quality assessment of the included trials was undertaken inde-
pendently and in triplicate by the three authors (TM,MN,WvdS)
as part of the data extraction process.
Assigned quality criteria examined were:
(1) Allocation concealment recorded as:
A. Adequate
B. Unclear
C. Inadequate
D. Not used
as described in the Cochrane Reviewers’ Handbook, version 4.2.
(2) Treatment blind to outcome assessors, recorded as:
(A) Yes
(B) No
(C) Unclear.
(3) Completeness of follow up (a clear description for withdrawals
and drop outs in each treatment group) assessed as:
(A) Yes
(B) No.
After taking into account the additional information provided by
the authors of the trials, studies were grouped into the following
categories.
(A) Low risk of bias (plausible bias unlikely to seriously alter the
results) if all criteria were met.
(B) Moderate risk of bias (plausible bias that raises some doubts
about the results) if one or more criteria were partly met (these
criteria were categorised as ’partly’ in cases where authors had re-
sponded that they had made some attempts to conceal the allo-
cation of patients, to blind the assessors or to give an explanation
for withdrawals, but these attempts were not judged to be ideal).
(C) High risk of bias (plausible bias that seriously weakens con-
fidence in the results) if one or more criteria were not met as de-
scribed in the Cochrane Reviewers’ Handbook, version 4.2.
Further quality assessment was carried out to assess the randomi-
sation procedure, sample size calculations, the definition of exclu-
sion/inclusion criteria, adequate definition of success criteria and
comparability of control and treatment groups at the start of the
trial.
Data synthesis
It was planned to undertake sensitivity analyses to examine the ef-
fect of randomisation, allocation concealment and blind outcome
assessment on the overall estimates of effect.
Data synthesis was only partly carried out due to inadequate re-
porting of the data in one trial (Lindqvist 1982).
The Cochrane Collaboration statistical guidelines were followed
together with calculation of risk ratio values along with 95% con-
fidence intervals. For continuous outcomes, means and standard
deviations were to be used to summarise the data for both groups.
Discrepancies in the estimates of treatment effects from the trials
were assessed by means of the Cochran’s test of heterogeneity. In
case of a significant heterogeneity ( P < 0.1), it was planned to re-
assess the significance of the treatment effects by using a random-
effects model.
R E S U L T S
Description of studies
See: Characteristics of included studies; Characteristics of ongoing
studies.
Three randomised controlled trials (RCTs) met the review’s inclu-
sion criteria, of which one was ongoing.
See Characteristics of included studies and Characteristics of
ongoing studies for description of the studies.
Characteristics of the trial setting and investigators
Of the two included trials (Lindqvist 1982; Harradine 1998), one
was conducted in Sweden and the other in the United Kingdom.
One trial used a split-mouth design (Lindqvist 1982) and the other
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one a parallel-group design (Harradine 1998). The description
of the type of impacted (unerupted) third molars included was
different. Both trials included adolescents (14 to 18 years of age)
with impacted third molars. Neither trial received any external
financial support.
Characteristics of the interventions
Both studies used the surgical prophylactic removal of asymp-
tomatic impacted third molar as the treatment intervention.
Characteristics of outcome measures
Lindqvist 1982
Arch length (AL), defined as a straight line between the central
fossa of the second lower molar and the incisal cross. The differ-
ences between the mean annual change in distances on the extrac-
tion side and the change on the control side over the total period
of observation was reported by means of the slope values of the
individual regression lines for the respective distances. Length of
follow up: at least 3 years.
Harradine 1998
(1) Little’s Irregularity Index (LII), defined as the sum of the con-
tact points displacements from anatomic contact point to contact
point.
(2) Intercanine width (ICW), defined as anatomical distal contact
points of the lower canines.
(3) Arch length (AL), defined as the sum of the distances from the
mesial contact of the first molar to the midline contact point of
the first lower incisor.
These measurements were registered at baseline and follow up.
Mean differences with standard deviations and 95% confidence
intervals between two time-points were calculated.
Length of follow up: 5 years, mean length of follow up was 66 +/
-12.6 months.
An ongoing RCTwas identified in TheNetherlands, conducted in
Amsterdam (van de Waal 1999). The research aim of this trial was
to compare the effects and costs of prophylactic removal of third
molars versus removal as a result of morbidity. Unfortunately, this
RCT was discontinued recently for unknown reasons. The data
were not available for analysis and contact with the researchers
revealed that they still intend to publish the data and experiences
in the near future.
See Characteristics of ongoing studies.
Risk of bias in included studies
Table 1 summarises the quality assessment of the two trials based
on an assessment of three criteria: allocation concealment, blinding
and completeness of follow up.
Allocation concealment
The method of allocation concealment was considered adequate
for one trial (Harradine 1998) and unclear for the other (Lindqvist
1982).
Blinding
In both trials it was impossible for patients and operators to be
blinded to the intervention, but in one trial (Harradine 1998) the
outcome assessor was blinded.
Completeness of follow up
In both studies withdrawals occurred. In one trial (Harradine
1998) the loss to follow up was described and did not affect the
overall results. The split-mouth trial (Lindqvist 1982) did not
report any losses to follow up, despite there being some (see ’Table
of included studies’).
Sample size calculation
Neither trial reported an a priori sample size calculation.
Randomisation
In one trial the randomisationmethodwas not reported (Lindqvist
1982) and contact with the authors has not been successful. In
the second trial (Harradine 1998) a list of randomly generated
numbers was used and qualified as adequate.
Inclusion and exclusion criteria
Both trials used well described inclusion criteria.
Lindqvist 1982 included only adolescents (mean age 15 years and
6 months, range 13 to 19) with unerupted third molars in all
quadrants. Half of them had undergone interceptive orthodontic
treatment during the mixed dentition and the other half did not
receive any orthodontic treatment. The total population (n = 52)
comprised of 29 females (57%) at the start. The type of unerupted
third molars of participants before inclusion was not described.
Harradine 1998 included adolescents (mean age 14 years and 10
months, standard deviation (SD): 16.2 months) who had previ-
ously undergone orthodontic treatment. Treatment comprised of
active treatment only in the upper jaw and with no treatment or
premolar extractions only being carried out in the lower jaw. All
participants (n = 164; 55% female) had ’crowded’ third molars,
that is thirdmolars whose long axis and presumed path of eruption
was through the adjacent second molar.
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Comparability of control and treatment group at
entry
Gender, age and orthodontic conditions (impacted molars, or-
thodontic treatment) were mentioned in both trials. In general
both groups were comparable in each trial.
More details about comparability of groups at entry would have
been useful.
Effects of interventions
The Lindqvist trial (Lindqvist 1982) was not able to predict which
adolescent participants should have benefits or harms after the re-
moval of impacted third molars with regard to late incisor crowd-
ing. The length of the arch increased in some participants while
in others the arch length decreased during the observation period.
On the average, the length of the arch in the whole sample did
not change differently on the extraction side compared with the
control side of the same patient. However, the length of the arch
changed differently on both sides in most of the cases. The ex-
traction side had a more favourable development than the con-
trol side in 70% of the cases. In 30% of the cases, however, the
control side had a more favourable development. The difference
varied between -0.4 mm and 0.8 mm (mean change: 0.16 mm)
over the total observation period of at least 3 years. The relative
frequency of positive and negative differences was in general the
same in boys and girls. Clinical significant prediction which pa-
tients should react favourably to removal of the lower third molar
in cases of anticipated crowding was not possible.
The other trial (Harradine 1998) showed no significant differ-
ences between both groups. For the data as a whole, there was a
mean increase in incisor irregularity of 0.9 mm (SD: 1.99 mm),
a decrease in intercanine width of 0.4 mm (SD: 0.78 mm) and a
decrease in arch length of 1.5 mm (SD: 1.76 mm).
In participants where third molars were extracted the mean in-
crease in incisor irregularity was 0.80 mm (SD: 1.23 mm) com-
pared with 1.10 mm (SD: 2.72 mm) where they were not (P =
0.55). For the intercanine width there was no clinical or statisti-
cally significant difference. Regarding the arch length, there was a
small but statistically highly significant (P = 0.0001) decrease in
the arch length of the non-extraction group (2.1 mm) compared
with the extraction group (1.1 mm). This greater decrease in arch
length in the non-intervention group raised questions and could
not be matched with the lack of statistically significant difference
in Little’s index between both groups. Re-examination of the casts
revealed that 39 of the recalled patients had undergone lower pre-
molar extractions and it was apparent that some of the casts still
had some slight residual extraction space at entry, which was not
fully closed, despite absence of space being an intended criterion
for entry into the study. Further analysis of these 23 cases wasmade
excluding these to examine the possible effects of this factor. The
analysis revealed a slight increase in the mean difference for Little’s
index of irregularity (1.1 mm) between the non-extraction group
compared with the extraction group, but with values still within
the 95% confidence interval ( - 0.5 to 2.7 mm) and therefore not
statistically significant (P = 0.15). The disparity in decrease in arch
length was reduced to 0.7 mm mean difference in arch length be-
tween the two groups (P = 0.0035). Furthermore the data showed
that for the upper jaw no statistical differences between the two
groups for any of the measurements existed.
The conclusion drawn from this randomised prospective study
was that the removal of impacted thirdmolars to reduce or prevent
late incisor crowding cannot be justified.
D I S C U S S I O N
This Cochrane systematic review focused on randomised and con-
trolled clinical trials on the effectiveness of removing or retaining
asymptomatic impacted wisdom teeth in adolescents and adults.
However, we identified only two completed studies, which were
eligible for inclusion both of which only related to adolescents(i.e.
aged 14 to 17 years inclusive).
The conclusion of the Harradine RCT on lower incisor crowd-
ing is relevant and related to orthodontic treatment stability, but
solely based on one RCT with low risk of bias (grade A, quality
assessment). Assessing from a quality of life perspective, the rele-
vance of occurrence of lower incisor crowding to other mentioned
pathological changes as possible outcome measures could possibly
lead to the conclusion that crowding affects quality of life (it is not
life- threatening) to a lesser extent than cysts and tumours do. On
the other hand, this phenomenon is frequently seen and chang-
ing preferences of younger patients regarding aesthetical aspects of
oral health may address more relevance towards a dentition with-
out incisor crowding. Furthermore, neither of the two included
studies reviewed, shed any light on patients’ perspectives or on
cost issues. Research in preferences of patients on these aspects is
strongly advocated. No RCTs were identified related to prophy-
lactic removal of impacted third molars in adults.
Nevertheless, the randomised clinical trial is the preferred study
design for the assessment of the effectiveness of most health-care
interventions. For several reasons, however, it may not be the ideal
study design to investigate the justification of prophylactic re-
moval, as opposed to retention, of impacted third molars.
First of all, in such a trial, the onset of disease is measured in the
group of subjects in which the third molars are retained. A reason-
able evaluation period to measure the prevalence of disease in the
retention group would be 20 years, although relevant information
may be apparent by 10 years. In the 10 years from the moment
of inclusion, at about 20 years of age, most subjects are extremely
busy and mobile. Many may move frequently between 20 and 30
years of age so it is extremely difficult for a researcher to keep track
of the participants and prevent them from being lost to follow
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up. Also the participants may become increasingly unwilling to be
traced, examined or interviewed regularly. Funding of such long-
term clinical trials is also assumed to be a substantial barrier to
these trials. The fact that two RCTs (only focussed on stability
of the dental arch) have been published on the effectiveness of
retention and removal of impacted third molars may indicate that
researchers anticipate experiencing severe problems regarding the
continuity of such a study. Those researchers who endeavoured
to start an RCT but failed to reach the endpoint may not have
published their experiences, which will have caused publication
bias.
Learning from 6 years-researchers’ experiences, gathered within
a RCT in Amsterdam (which has recently been stopped for un-
known reasons), could possibly reveal relevant information about
the complexity of a randomised study design in the case of removal
or retention of impacted asymptomatic third molars.
Secondly, studies using a primary quality of (adjusted) life out-
come measure, based on pathological changes (in case of reten-
tion) versus postoperative complications were not identified. The
reason we choose this type of primary outcome measure is due to
the difficulties of comparing the various outcomes, i.e. the rate of
complications after surgical removal versus the incidence of patho-
logical change in case of retention and the rate of complications
due to delayed surgical removal (Song 2000). Using quality of life
outcome measures is a relatively new research topic in dentistry.
Less extensive literature is available, especially on longitudinal tri-
als and measurement of change. Interpretation of change scores
continues to be a challenge (Allen 2003). Future research in this
area has to deal with the question which oral health related quality
of life measure is most appropriate to assign. In the meantime,
to promote prudent decision making in daily practice the impor-
tance of utility methods by means of analysis studies is acknowl-
edged. They provide more information regarding comparability
of different outcomes.
The third molar controversy is still ongoing. Little agreement ex-
ists about the appropriateness of prophylactic removal of asymp-
tomatic impacted third molars and the debate yields controversial
statements (Flick 1999). The key question in the debate remains:
why should impacted wisdom teeth be removed in the absence
of symptoms or pathological conditions? If we had the ability to
reliably predict future development, prophylactic removal would
perhaps be unnecessary (Venta 2000). However, reliable estimates
of the onset of pathology related to non-intervention for impacted
third molars are modestly unavailable (Venta 2004), due to the
widespread practice of routine removal over the past decades. The
little information on the prevalence of pathology related to third
molars in older patients suggests that the prophylactic removal of
all impacted third molars at pre-adulthood may not be justified.
Non-intervention outcome studies are rare due to the problems
associated with a complex long-term prospective study design (van
der Sanden 2002). Explicit record keeping and a systematic reg-
istration of the fate and natural course of impacted wisdom teeth
in adolescents and adults (where possible collected in national
databases) could provide within a relative short period of time clin-
ical data to boost the discussion and elaborate appropriate study
designs on this controversial topic.
A U T H O R S ’ C O N C L U S I O N S
Implications for practice
In the absence of more data from randomised controlled trials
(RCTs), dental clinicians and oral andmaxillofacial surgeons could
improve their decision-making by using contemporary evidence
and clinical expertise contained in well-designed national clinical
practice guidelines (van der Sanden 2003). Existing multi-disci-
plinary clinical guidelines (NICE 2000; SIGN 1999) should focus
on aspects like consistent clinical and radiographical examination
and diagnosis in all individuals from the age of about 18 years. The
dental clinician, who examines healthy individuals in the course
of assigning a recall interval, should be responsible for monitoring
third molars in recurrent communication with patients and where
there are more complex cases, with the oral and maxillofacial sur-
geon as a consultant. Special attention should be paid to the on-
set of pathology, based on explicit terminology and definitions,
the monitoring and registration of morbidity and quality of life
aspects (i.e. patients’ perspective, values and attitudes). Clinicians
should make it clear to adult patients with asymptomatic third
molars that there is no evidence one way or the other about the
benefits or otherwise of removing these molars. The same com-
munication strategy to adolescents and their parents regarding the
impact of surgical removal on late lower incisor crowding should
be advocated.
Implications for research
There still is a need for long-term and well-designed prospective
studies of asymptomatic impacted third molars. To solve the prob-
lem of comparability an overall oral health related outcome mea-
sure is advocated. In the absence of better-designed randomised or
controlled clinical trials, observational studies (focussed on specific
outcomes) could provide the best available evidence to support
or refute the effectiveness of the removal of asymptomatic third
molars. To gain an insight into the (cost)-effectiveness of retention
versus prophylactic removal of asymptomatic impacted third mo-
lars existing decision analysis model studies to compare outcomes
could be used. Further research in decision analysis models is ad-
vocated and patient’s preferences and views should be an essential
part of this research.
This review concludes that no reliable evidence was found to sup-
port or refute routine prophylactic removal of asymptomatic im-
pacted wisdom teeth in adults. There is some reliable evidence that
suggest that the prophylactic removal of asymptomatic impacted
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wisdom teeth in adolescents does not reduce or prevent late lower
incisor crowding.
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C H A R A C T E R I S T I C S O F S T U D I E S
Characteristics of included studies [ordered by study ID]
Harradine 1998
Methods Parallel group design. Two treatments groups, random allocation. Patients could not be blinded. Outcome
assessor was blinded. 26% drop out for both study groups combined.
Research aim: to investigate prospectively the effects of early extraction of third molars on late lower
incisor crowding.
Outcome measures:
(1) Little’s Irregularity Index (LII).
(2) Intercanine width (ICW).
(3) Arch length (AL).
These measurements were registered at baseline and follow up. Differences between two time-points were
calculated.
Length of follow up:
5 years, mean length of follow up was 66 +/-12.6 months.
Participants 164 individuals entered the trial (55% were female), 77 individuals completed the trial (58% were female)
.
Individuals who had previously undergone orthodontic
treatment, but were no longer wearing orthodontic appliances or retainers. Orthodontic treatment com-
prised active treatment in the upper arch only with either removable appliances or a single arch fixed
appliance, with no treatment or premolar extractions only being carried out in the lower arch.
Individuals with crowded molars (third molars whose long axis and, therefore, presumed path of eruption
was through the adjacent second molar).
Baseline characteristics: reported for overall group sample, not per study group.
Age of entry to the trial (mean+/- SD): 14 years 10 months +/- 16.2 months.
Exclusion criteria: Residual premolar extraction space.
Interventions Group I: Extraction of third molars (n = 44).
Group II: Retention of third molars (n = 33).
Outcomes Mean differences +/- SD change in LII, ICW and AL.
For the upper arch no statistical differences were found between the two groups for the three outcome
variables
Notes Sample size calculation: not described.
Analysis (linear modelling) demonstrated no systematic differences between individuals who completed
the trial and those who were lost to follow up.
More specified characteristics per study group for comparability at entry would have been appropriate
Risk of bias
Item Authors’ judgement Description
Allocation concealment? Yes A - Adequate
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Lindqvist 1982
Methods Split-mouth design. Aim of the study: to investigate whether third molars can contribute to the occurrence
of crowding. Method of randomisation: not described. Patients could not be blinded. Blinding outcome
assessor not clear. Sample size calculation: not described. Outcome measures: arch length (AL), the dif-
ferences between the mean annual change in distances on the extraction side and the change on those in
the control side over the total period of observation was calculated by means of cephalometric and casts
analyses. Length of follow up: at least three years
Participants Inclusion criteria: patients with unerupted third molars. Total population consisted of 50% participants
who have undergone interceptive orthodontic treatment during themixed dentition only in the upper jaw.
The other 50% received no orthodontic interceptive treatment at all. Exclusion criteria: none reported.
Baseline characteristics: for the total study group, relative spacing anterior to the first molar was on average
zero. Mean age at the time of operation: was 15.5 years (range 13 to 19)
Interventions In 52 participants (29 female) a randomly chosen unerupted third molar was removed at one side, while
the other non-extraction side was used as a control
Outcomes Not described by means of mean changes, standard deviations, P values and confidence intervals. Only
reported as the calculated difference between the annual change on the extraction side and the change
on the control side by means of slope values of the individual regression lines for the respective distances
between reference points and planes
Notes No sample size calculation. Additional interventions in several patients (extraction upper jaw third molars
and second molars). More baseline characteristics per study group at the start would have been useful. No
description of withdrawals. Compensatory removal of the third molar of the same half of the upper jaw
(n = 44) and second molars (n = 8) were reported and could alter the outcome of the trial
Risk of bias
Item Authors’ judgement Description
Allocation concealment? No C - Inadequate
Characteristics of ongoing studies [ordered by study ID]
van de Waal 1999
Trial name or title Effects and costs of prophylactic removal of third molars versus removal according to morbidity
Methods
Participants Healthy participants aged 18 to 30 years with at least one mandibular third molar
Interventions Group 1:
Prophylactic removal of third molars.
Group 2:
Third molars removed according to morbidity.
The anticipated group size for the completed study are for Group 1: n = 100
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van de Waal 1999 (Continued)
and for Group 2:
n = 400.
Outcomes Prophylactic removal of third molars is associated with decreased functional health status for about a week,
considerable healthcare costs and production losses in the majority of patients. So far, very few patients
in the watchful waiting group have developed an indication for removal
Starting date 1999
Contact information Prof. Dr. I. van de Waal,
Free University Amsterdam
Department of Oral and Maxillofacial Surgery.
Notes This trial has been stopped this year (2004). At this moment the reason has not been communicated to the
reviewers
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D A T A A N D A N A L Y S E S
This review has no analyses.
A D D I T I O N A L T A B L E S
Table 1. Results of quality assessment
Study Allocation concealment Blinding assessor Withdrawals Grade
Lindqvist 1982 No No Yes C
Harradine 1998 Yes Yes, Single Yes A
WH A T ’ S N E W
Last assessed as up-to-date: 6 February 2005.
Date Event Description
8 August 2008 Amended Converted to new review format.
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Protocol first published: Issue 1, 2002
Review first published: Issue 2, 2005
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